(19) t&#»]fi«IR^WfS«lill 



(43) sBSi^iisa 

2000 ^12 ^14 B (14.12.2000) 




PCT 



lllilllillllllllll 

(10) mv^<iimw^ 
WO 00/75150 Al 



(51) mm^m^W: C07F 9/144, 9/655. 9/6561,C07D 
493/10. A61K 3J/661. 41/00. A61P 43/00 



(21) aiSttUfiiS^: 

(22) SietiiSiB: 

(25) m^m<onfi: 

(26) Bl^i^MOVtl: 



PCT/JPOO/03344 
2000 ^ 2S B (2S.0S.20O0) 



(30) «ife«T-$: 

^B8¥ 1 1/1 S4528 1999 *6 ^ 2 B (02.06. 1999) JP 

(71) a^lSAr*a^»<±xa>llSBlcol^x;: »- 

${ai^^&^± (DAUCHI PHARMACEUTICAL CO., 
LTD.) [JP/JPJ; f 103-8234 «««P>P*BB *ffi3T B 
14» 10^ Tokyo (JP). 



(71) ttiffiAJaiO" 

(72) fii^t^tt (NAGANO, Tetsuo) [JP/JP]; 
0032 1-28-lS Tokyo (JP). 



167- 



(72) ftB.S#i teJ;i; 

(75) l6B.3«/ai!iBA SSJfeftlli 
(KIKUCHI, Kazuya) [JP/JP]; T 247-0007 
ttJR(fiSJ5B/ht«l-5.1.3I5 Kanagaw-a (JP). 
£ (JNOUE, Takanari) [JP/JP]; f2I0-0831 #$Jliy% 
JI|e9ltTJI|ll9Bffilr2-4-2 Kanagawa (JP). 1Si§HE9t 
(IINO, Masamitsu) [JP/JP]; T114-0OM K^IIJitKffl 
fig3-25-) 7-401 Tokyo (JP). SMfilifi (HIROSE, Kenzo) 
[JP/JP]; T 1 13-0033 MMttii^'K^*& 1-33-27-602 
Tokyo (JP). 

(74) f^SA: 4*7iEiM, {1-(UV1AMURA, Masazumi et al.); 

T 104-003 1 s^iBi* AE^is-T 3 5ms^ krf e /u 

5»BTolQ'o(JP). 



(54) Title: IP, RECEPTOR LIGANDS 

(54) ftB.8ro««i: ip,g$(*'j iiy K 



HjOaPO 




0-P-O— (CH2)„-NH-CO~R 

4h <■> 



I/) 
If) 




O (57) Abstract: Compounds of general rormuls (I) or sails thereof, useful as ligands to inositol 1,4,5-trisphosphate (IP,) receptor, 
Q wherein R is a group represented by general formula (A), (B) or (C) (wherein R' and R' are each independently C,^ alkyl; R» is 



amino, mono(C|^ alk)'l)aniino. di(C|.« alkyl)amino, or Ci^ alkox>'; and X- is an anion); and n is an integer of 2 to 5. 



wo 00/75150 Al IlililiiUilllilillilililliilliliilllllllll 



(81) tlSB fSrt;: AU, CA, CN, JP, KR, US. 

(84) (lamji 3 - D / ^!t$ 8f (AT. BE. CH, CY. DE, 

DK, ES, FI, FR, GB. GR, IE, IT. LU. MC. NL. PT, SB). 



(57) 




wo 00/75150 



PCT/JPOO/03344 



^%mit. -f y ^ h-;u 1,4,5- h X u >m^^i^(D ^}ij>\^ izmt^ i)<DX' 

D-inyo-<yS/h-;i/ 1,4,5- h U;^';>^ (*BJi*fflS(3*JUT flPgj i:B§-r 

-^^^J^wt-c^.^^, I Pali. ^'igj. ^m. mmm. ^mi^^i-jvBm 

(Berridge, M.J., Nature, 361, 315, 1993; Clapham, D.E., Cell, 80, 259, 1995)o 

^nT*5D (Li, W., et al., Nature, 392, 936, 1998; McCarren, M. et al., J. 
Neuron, 3, 461, 1989). 1 P ^^^^^^Vmoi P ^f^-^^ >''^^<Dmmi}m 
m^nx^^^t^ (Mourey, R. J, et al.. Biochemistry, 32, 1719, 1993). IP 

,(Dim')>m^imLx^. ip ,^^i:^^0^^mmmzimtA.t:mmti 

tjilr^ctffim^^nxi^^ (Schafer. R., etaL, Biochem. J., 272, 817, 1990; 
Prestwich, G. D. etaL, J. Am. Chem. Soc, 113, 1822, 1 991 ) o ^SiiJ. Penici Ilium 
brevioeompactum (Dt^mmt'^^mLtziWM'^X'h^'rT' ^ t^y^^yMtn P 
i§:^i^izMt^m^^tit^T3-:i. hT'$>SC: i:*i^f.tLTiNS (Takahashi, 
M., et al., J. Biol. Chem., 269, 369, 1994)o 
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OH O 

II 

0-P-O— (CH2)„-NH-C0-R 
OH 
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OP03H2 



(I) 



U43> RliTaBOit (A)^ (B). X<i(C) : 




(A) (B) (C) 
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R *«±l3cDit(A) (^t^s R'2^y^R^;0M^;i/ST'^D. R'A^i^;< ^;U7'^ y^Tfe 

^^izrmmi^t^ibit. ±m--'^^{i)xm^Mit,^mxit^(Dmt i Pa^ 




wo 00/75150 PCT/JPOO/03344 

^iy-^'pij'i h^^)--> (CM6) 0m^yy■^^(o^^M^^^to ibd ^ijtii 52.8 

nM(B)X{i 1.76 nM(C)T-feSo 

;^^$s^^/T%L ;Ei2C{*^ it^mzb (omm^b u—^~mmi>^ji\^-^^i'^x(Dmiii^ 

'mLtzm^umm^ji ca.''mm\i(Di&rtim>iib^tirzzt^7s<to 
m^^mmt^rzib0m^(Dmm 

rDt:;i/Ss $/^P7•Dt.v^S^ n-7'f-;vs. sec-:/f-;i'«> ^'V7>;^s^ 



4 



wo 00/75150 PCT/JPOO/03344 




OPO3H2 2b R=T7 * -< h U - > 



D-myo-^ ^ h-;i/*>^> 14 X;gT' lD-l-0-(3-T ^ y 7*0 t:;^-l-5f^::^:^^)-Illyo- 
^ y i/ h-;i'4,5-t;^ 'J >^ (-fb^*^! : Strupish, J., et al., Biochem. J., 
253, 901, 1988)S:iiM-rS^ t*^T-^'2>(Prestwich, G. D., etal., J. Ai. Chem. 
Soc, 113, 1822, 1991; Ozaki, S., etal., J, Chen. Soc. Perkin Trans. I, 1992, 
729; Gigg, J., etal., J. Chen. Soc. Perkin Trans. I, 423, 1987; Bannwarth, 
W., et al., Helv. Chim. Acta, 70, 175, 1987)o CfD^b^tll {^^^ LT> m^L 
N-t Yuir'^7.i7'y>^ % h* ^ 7;i/;tHz^ >if|#<$;XttT7:ti'l' h ^y- 
:itifim^o m?iit. 0Ai\mcQ,mmm (pH8.3) ^izmmbtzit^^nzn 
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';->-N-t KD:^rS/:^^i/>'f ^ (CMG-SE) tt^ mXii. i-tiJl^^^ 

N-x5^;i/-N'-(3-v^^;i/r^y 7'Dt:;i/);t?;i/:tCi;^ 5 K (EDO (^??STT 
N-fc KD^'>;3^^i/>^ ^ K (NHS) ?&yi/;HbU 1^^^T 2,3-i^^PD-5,6-i-' 
^>7'y-l,4-^>^/Jpy > (DDQ) T'M-r^^i:{::c):Df#^ci:*^T^-5o 5-:^ 
;i':)<=^ri/7;i/:tU-te^ >-N-b KD^rS/;^^i>>-r ^ Kx;^7^;u (CF-SE) ttrplg 
C5>fe)®*A^tSC:h*«T-$5 (fiaj;llSs Research Organics, lnc.ii)o 

fig-r^^^As^^o ^^^WcD-fb^l^lis t^a©ffi^(cj5&l;T HSXtt2fflW± 
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mmmi^yL im^^mm^i^(D^'!^ iz^t>iixm^^mmt^:iti^x^^o m 

^m\>^X'rjoz.t1fiX^^o 

^iz^^^fit. ixit2i:x±(Dm'M.ommmi}m^m^x. mn^^m^a: 
wmai9c^m(Dmmm^^^mMbx^mt^ztifix^^o matk^izmt^ 

&v^'yti^y7'm^^m-f^z.tifix^. ^mu^^izmt^mmummtL 
x\t. mm. yimL mk mxm. j^m. mmu ^v-^m. 

^ztii^x^^o mm^m. mm^ m^b^^ mmmit u x it, m x it. 
m\s mmm^ji\^^Lmmmmms ^mmk v^mmk ^^im. mmm. 
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mXlI. mni^-^(D^'^iZlMX-B$>ti^ 0.01 -1,000 IIlg^i^©$efflTffll^ 



mmm 

iD-i-o-(3-7'^/7"Pt:;i'-i-jf>:^4^)-jDyo-'i'ye/h-;u 4,5-hrxu>^ (± 

fB;^^-Aft'0<b'&tl 1 :Strupish, J., etal., Biochem. J., 253, 901, 1988) 
<&35:i^iBm®:^&{Ct^oTMjiiUfc(Prestwich, G. D., etal., J. Am. Chem. Soc, 
113, 1822, 1991; Ozaki, S., etal., J. Chem. Soc. Perkin Trans. I, 1992, 729; 
Gigg, J., et al., J. Chem. Soc. Perkin Trans. I, 423, 1987; Bannwarth, W., 
etal., Helv. Chim. Acta, 70, 175, 1987)o 4-tJ)V^^^i^^>:XT)l7'}i K (1 

ti^^^)iT-v> (2^a) tcomm-^mm^Ti^MmitLr. mm 

N-x^;u-N'-(3-s;7(f-;i/T^ y 7'DhVU)?t7;i/4^>:;'f' > K (EDO (DW^TX\ N- 
t h'P:ir^>X^i/>^ ^ b* (NHS) ^Ti^MtLtzo ikiZ. Z,Z-'J ^ D D-5,6~i^ 
'y7J-\A-^y^)^^y (DDQ) T'^fbU 4-:*i;i/4f=^e/v^*^ hi^';->-N- 
t KDdr'>;^i^'>>^ ^ Kx:;^x;i/ (CMG-SE) -^mzo 

O.lMNaHCOjMr-S (pH8.3) ^^CD'fb^J^ 1 5-:j!7;i/:t^^i^7;i/:t l^-t-r >-N- 
b KD^$x;^^^>>^ ^ Kx;^7";i/ (CF-SE, Research Organics, Inc.) %\l 
CMG-SE ;&ADX.fe^. SJ5&?i^«l^*^?aT2-3^^mifts ±i3X:¥-A4'©<b 
^tl 2a 2b -^n^ntf t o CMG-SEx -fb^ti 2a mi 2b CjgMffi HPLC X% 
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mitz. ±mit^m<D9t^mmii.. iD-4,5-^-o-T'j;p-3,6-i;-o-^>i^;i/-i-i- 

(Ozaki, S., et al., J. Chem. Soc. Perkin Trans. I, 729, 1992)o 
it'^1^(D7,^i7 h;i/-r-^ (Radenberg, T,, etal., Biochem, J., 264, 323, 
1989) : 

lD-4,5-i^-0-r 'J;u-3,6-i;-0-'^>i;;i'-l-l~^ \'^i^T't^)l-mo-^ ^ 
)\^:[ay\ = -52.5 (c 2.2, CHCI3): 

A-tDl^^^i^-^'yij-i h - > -N- t ^^D^iyT^^i^y^l K x ;^ 7^ ;i/ 

I 

(CMG-SE) : 'H-KMR (CDCI3) 6 2.96 (s, 4H), 3.37 (s, 12H), 6.96 (d, J = 8.79 
Hz, 4H), 7.37 (d, J = 8.79 Hz, 4H), 7.49 (d, J = 8.22 Hz, 2H), 8.29 (d, J 
= 8,22 Hz, 2H); FABMS 470(M)^ 

'fb^^2a : 'H NMR (D2O) d 1.88 (m, 2H), 3.46 (m, 2H), 3.58 (dd, J = 2.37, 
9.78 Hz, IH), 3.77 (t, J = 9.15 Hz, IH), 3.87-4.00 (m, 4H), 4.14 (t, J = 2.19 
Hz, IH), 4.22 (dd, J = 8.79, 9.69 Hz, IH), 6.96 (dd, J = 2.19, 9.24 Hz, 2H), 
7.08 (d, J = 2.19 Hz, 2H), 7.29 (d, J = 9.15.Hz, 2H), 7.38 (d, J = 7.71 Hz, 
IH), 8.07 (dd, J = 1.65 , 7.95 Hz, IH), 8.50 (d, J = 1.11 Hz, IH); FABMS 836 
(MH)* 

it^^Zh : 'H NMR (DaO) 6 1.80 (m, 2H), 3.14 (s, 12H), 3.35 (m, 2H), 3.47 
(dd, J = 2.58, 9.80 Hz, IH), 3.69 (t, J = 9.54 Hz, IH), 3.82-3.97 (m, 4H), 
4.07 (t, J = 2.91 Hz, IH), 4.21 (dd, J = 6.21, 9.54 Hz, IH), 7.20 (d, J = 
8.25 Hz. 2H), 7.32 (d, J = 8.79 Hz, 4H), 7.46 (d, J = 8.97 Hz, 4H), 7.59 (d, 
J = 8.43 Hz, 2H); FABMS 832 (M)* 

m2 : ^^-^Ty^^ 

(i)t h I P3^^i^im(D^miiXxfmm 

t h IP^^^i^im (Yamada, N., et al., Biochem. J., 302, 781, 1994) 
OlP.m-^h'^^ > (IBD. T'^yiJ^S 1-885) (Mignery, G.A.,etal.,EMBO 
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J., 9, 3893, 1990) ^MBX'^M^'^^ltlsbiZ p6EX2T (Anersham Pharmacia) 

^ y ^ D - =L > >7 L tz . iBD 0 }i- mm ^ V > t) - ^zn X' ^ h 

Leu-Val-Pro-Arg-Gly-Ser T-^';i'^5^:t> S- h ^ >;^7 x-7— - 
IBD 0 C-mm 'J >*-gB^!l©Leu-Val-Pro-Arg-Gly-Ser T His ^mmLfzo 
Xmm BL-21 (DE3) 4'-e^3^^-<tfc^s Ni-NTA ^ lii^fb L ;t ^flKAmersham 
Pharmacia) ;&l>'<b^i^ 1 A^i^^ t HiTrap NHS-rS14^bT 7 ^ -f 
(Amersham Pharmacia) SfflV^T^il^lx.^ >/^'^$3ii^tfco ^y^^i7(omMit 
SDS-PAGE;6>f> 22%i:^^t?!!:o 

(2) M7'7X^>ttPi0^iij^ 

BIAcore2000 (Amersham Pharmacia) $fflV^T^ ^iSr^X^ (SPR) © 
-:> oNHS ^5 X UldC X rStt^b L tz'^. CMS -fe > -y-- f - 'j/ XO^ffl , lOOmM 

^^^mmmm (phs.s) ^^oiomMofb^^it^g^^-B-s j:.^y-)iy^>x^ 

fSfbtfco I Pax 'fb^^K it^^Za, RW-^^Zh (DmmMm^i^isb^btzib 
13, ^n^tiCD^b-a-tli:^t:> ^ibJtl^tfc IBD (lOmMHBPES, 150 

mM NaCl, 3.4 mM EDTA. 3.U 0.005X Tween 20. pH 7.4) ^izmBbtzo 

jmx'^s ^yraM* loo mM urnxn^Lito 
mitmmizit^Lx^^yyti^^Ltzi}^. mittzit^ji^^ty s-h^> 

mo mtrz\t^i/MmT)ir^> (bsa> sia) ®v±Afc:j;-=>T. it^mio 
m^it'zy'^-'f'^yrti^m^oT-j^^^znmxh^zttfimvi-^fiito i Pa, 

^b^tl 1 , 'fb^tl 2a> Rmt-^m 2b CD IBD {C^^-^i^ffiti ^iiJ^r^fciiXc. 
J-^iTtD^-^Ty-fef^rfTofco IBD (52.8 nM) ?&ffi^CDajt®±H3'fb-&tl^?g-& 
Lfco 5^'3'7*±(c?±A-rsi:. 'fb^^li:^^-r-5^b'&2^tiIBD{3!^^LT^»y 

7-^]Sti[ii^<b^n:t (igiiB)o cn^©7''vfe^*>f,^#f>njt SPR m^\zh 
x\tmx\i^^omm^WL (K,) <&gmt?to 

(3) Plll^l5ccDst^ 

it^'mo^Ka^t\W-t^tztb\z^ mn'SLUlC\z':rv-j V\.fz\^htifz=f-'^ 

10 



wo 00/75150 PCT/J POO/03344 

^xtlz;^Xlt&>fio it : 100[l-(X+Y+Kr{XH2X(KrY)+(Kd+Y)^}''n/2Y] ZZ.-^. X 
^XU Y it^ti^-tiit^^om^^XJ/ IBD m^X'^^o <b^tl2 b0Kdtt. 

iBD m^^<D^1,yx^)^i)'UfJ'b^i^tz6^iZiEmiz$mt^zti)^x^m'■^rzo 

'Ift-^X. IBD iiJK^ 1.76 nM(IT^fT^ -fb^tl 2 b©^-^T';;-fe^ $Mi|[^f 

t^tctblz. ij)l^^^>>-?y:^y( h^^'J-> (CMG^ {b^tfab ©JlTKif g|5^) * 

Xit-^m 2b i^if^^fi^tc I Vr^^^^lZ^^t^Zht^TTs^tlfzo 

ib^t/l®^*ai4(il P3®Ji*^l/6Tfe-:>;t7!)« (Prestwich, G. D., et al., J. 
Am. Chem. Soc, 113, 1822, 1991). -fb^tl 2a OWmmtlV ^tUmx^^. 
it^m 2b I P 3® 167 {SOlifai4?&;fif LT 1 )o 



mi 





Kd[nM] 


IP, 


195 


1 


1100 


2a 


188 


2b 


1.17 



^3 : ^^^^mit-^^^m^it^tmUzXil Pa^^i*:®^!^ 
m^^Ji^^y h mm 200-300 g) (DPmci;!3i^i^L;t^W¥mM!l&X7^ 

miHBIi*^ Ca2*M^^iT^II inag-fura-2 AM (Molecular Probes) 40>uM 
35-CT' 3.5 Btr^-r V^^JL'^- h U mag-fura-2 AM ^i^:*:{3|5lOji*-it;to 
X. ^m^^M/3-escii\ 40-60 unrnm^P. 35'CT 1.5-2 B#F^l'>:^a^-hL 
mS^iH'm-MMlz^^t ^ iDag-fura-2 AM ^m-i:Ltzo 
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m>t5iijti:t(Ex.340 nm, Em, 480 nm C0^7t^g/Ex.375 nm, Em. 480 nm®^^^ 

xmtz t^4 ^SKM L fe^lc^iJ^^HF^I Lfco U-if-li YAGiNd-pumped day laser 
(wavelength 635 nm, pulsed 2-4 ns, 15 mJ per pulse at lOHz, 3 mm diameter 
laser spot, Continuum) ^^ffl Lfco 

itm\.x. iy—^'-mm<o^. $)Wtit,'^'f^z\}(Dmmy^(D^i'^X'itc&''mB 
uzm^izmM^ji ca'*iSLi^^^<ois.Tii^m.6b^hrz m zOo 
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1. Trd®-^5t{l) : 



H2O3PO 




(I) 



C5>:4'> R{iTie®5^ (A)^ (B)^ Xtt(C) : 




(A) (B) (C) 



2. -jfeiC(l)T'^$nSfbl^tl*^TieoS:(l-l) : 
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OH 
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HaOsPO 
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O-P-O— (CH2)n-NH-C0-R 
OH 



OPOgHa 



3. R*s±iB®5C(A) City's R'SU^R'y()M5";bSTfeDx /{)^ ^;i'7' ^ y S 
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